and, if a- denote the section of the wire, and S (= no-), the aggregate section of the coil—
R oc nafar oc n2a/S;
so that, if S be given, tan <£ is independent both of the number of turns n and of the mean radius a. If <f> be given, the correction for self-induction depends upon L/GK, while both L and OK vary approximately as n2a. So far, therefore, there is nothing to help us in determining n and a. The following considerations, however, tell in favour of a rather large radius:—
(1)    Easier measurement of coil.
(2)    Smaller correction for moment of suspended magnet.
(3)    Smaller  errors from  maladjustment  to  centre, and  from   size  of magnet.
The question of insulation is important. During the rotation the electromotive force acts independently in every turn, and there is no strain upon the insulation ; but in taking the resistance, when a battery is employed, the circumstances are materially different. Any leakage from one turn to another would, therefore, be a direct source of error. It is proposed to use triply covered wire.
In order to obtain room for the tube encasing the fibre, it is necessary to use a double coil. In the new apparatus there will be opportunity for a much larger diameter, by which it is hoped to obtain an advantage in respect of stiffness; but the further question presents itself, whether the interval between the coils should be increased so as to obtain a very uniform field, as in Helmholtz's arrangement of galvanometer. The advantages of this plan would be considerable in several respects, but on the whole I decided against it, mainly on the ground that it would magnify the errors due to imperfect measurement. If we call the effect (so far as it depends upon the quantities now uuder consideration) u, we have, in previous notation,
u = a sin8 a = a4 (a2 -f fc'2)-
so that
du
_
ada -\- VdMed to the possible effect of a want of rigidity in the magnetism of the needle. Ifc is known that galvanometers will sometimes, when it is certain that there is no average current passing through the coils, show a powerful effect as a consequence of fluctuating magnetism corresponding to the fluctuating magnetic field. In the present experiment the magnetic field is fluctuating, and the magnet is expected to integrate the effect as if its own magnetism were constant. It is unlikely that any appreciable error arises in this way, as I find by calculation that a theoretically soft iron needle would point in the same direction as a theoretically hard needle when placed at the centre of the revolving coil.
